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(54) INK CARTRIDGE 

(57)Abstract: 

PURPOSE: To reduce the possibility of ink leakage under various 
conditions by communicating an atmosphere communication port with a 
chamber having a plurality of surfaces including the first surface 
communicating with an absorb ing member, and opening a communicating 
passage at the wall of a chamber different from the first surface. 
CONSTITUTION: An atmosphere communicating part 6 has an ink trap 
chamber 7 of a chamber for staying ink, a communicating passage 9 for 
communicating an atmosphere communicating inner opening 8 with a 
chamber 11, and a communicating passage 10 for communicating an 
atmosphere communicating port 12 with the chamber 11. The part 6 is 
provided at a wall except the wall so provided with an ink supply port as to 
dispose an inner opening at the position separated from a communicating 
part 5 and an ink supply port 7 in a negative pressure generating chamber 2 
and the wall along the part 5. Even if the ink in the chamber 2 is invaded 
into the passage 9 due to environmental change and moved to the passage 
1 2, the ink can be stayed at the bottom of the chamber 1 1 on the way of 
moving. Thus, the possibility of allowing the ink to arrive at the passage 12 
can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge which carries out [ that said atmospheric-air free passage opening and a free passage way 
open for free passage are carrying out opening to the wall of the aforementioned room which has the free passage way 
which makes atmospheric-air free passage opening which introduces atmospheric air, ** constituted by two or more 
fields including the 1st field which leads to said absorption member, this **, and said atmospheric-air free passage 
opening open for free passage in the ink cartridge which has an absorption member holding ink, and is different from 
said 1st field, and ] as the description. 

[Claim 2] It is the ink cartridge according to claim 1 which said 1st field has countered said absorber and is 
characterized by said wall crossing to said 1st field. 

[Claim 3] It is the ink cartridge according to claim 1 which said wall has the 1st comer of 90 or less degrees, and the 
2nd comer of 180 degrees or more, and is characterized by preparing said opening in said 2nd comer. 
[Claim 4] Said the 1st comer and said 2nd comer are an ink cartridge according to claim 3 characterized by preparing 
more than one by turns. 

[Claim 5] Said 1st comer is an ink cartridge according to claim 3 characterized by having the include angle in which ink 
is made to pile up with the surface tension of said ink. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink cartridge as the ink hold section used especially for ink jet 

record about the ink hold section which holds a liquid. 

[0002] 

[Description of the Prior Art] The gestalt holding ink etc. is used for porosity members, such as a gestalt which stores 
ink directly in a case, a gestalt which contains ink into a flexible bag, and sponge, at the ink hold section which stores 
the ink used for ink jet record. 

[0003] And in each gestalt, external atmospheric air is introduced into ink hold circles with consumption of the ink by 
record, and the configuration which keeps internal pressure almost constant is adopted. This is for maintaining at a fixed 
condition the pressure condition of the ink delivery section prepared in the ink discharge part which carries out the 
regurgitation of the ink for record. Usually, this delivery section was set up lower than atmospheric pressure, and it has 
prevented that ink begins to leak by this. 

[0004] It is common to open a hole in a case and to make the interior and the exterior open for free passage as a means 
of this atmospheric-air installation. When storing directly the ink mentioned above in a case, in order to prevent the ink 
leakage from this hole, the filter which makes only a gas penetrate must be prepared, but it is unnecessary to use a 
flexible bag to this. 

[0005] Moreover, in storing ink by ink holding power, such as capillary tube force which a porosity member has, in the 
usual condition, it does not produce the ink leakage from atmospheric-air free passage opening. However, when 
vibration etc. was added to an ink cartridge, ink may have leaked. 

[0006] For this reason, when atmospheric-air free passage opening was prepared in the ink hold section which allots a 
porosity member, the configuration which establishes an ink leakage prevention device was adopted as opening inside 
the ink hold section of the free passage way which is open for free passage to atmospheric-air free passage opening. 
[0007] For example, the configuration which makes internal opening of the atmospheric-air free passage way 
established in the ink hold section which has a form ingredient of absorptivity which is looked at by JP,1-93365,A 
inside project from a wall surface is mentioned. Here, the lobe configuration was made into the shape of a cone, and the 
slot (it is also hereafter called a trap) for barring migration of ink is established in the perimeter. 
[0008] 

[Problem(s) to be Solved by the Invention] However, even if it adopted the above-mentioned configuration, when a 
physical vibration, an impact, etc. were added, ink might invade in the atmospheric-air free passage way. In this case, 
the path of an atmospheric-air free passage way is made small, and the technique of preventing leaking to an ink hold 
outside according to the capillary tube force, and coming out is mentioned. 

[0009] However, when the ink which invaded into atmospheric-air free passage opening by the vibration accompanying 
a writing scan etc., and formed the meniscus thickens after long duration progress, in order to remove this ink from an 
atmospheric-air free passage way, remarkable differential pressure is needed. 

[0010] Moreover, since an ink jet recording apparatus is used in various areas, it must make a safety factor high so that 
ink leakage may not be produced voider a different environmental condition from the area which produced the ink 
cartridge which is the ink hold section, and must make a strong thing the capillary tube force in an atmospheric-air free 
passage way. 

[001 1] This has high possibility that the open air can be introduced through atmospheric-air free passage opening if the 
pressure of ink hold circles will not be in a quite low condition compared with the exterior as a result, and the pressure 
condition of the delivery section will become unstable. 
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[0012] Moreover, when ink begins to have bled from a porosity member by environmental temperature change which is 
seen at the time of the PD, an allobar, etc., ink invaded in an atmospheric-air free; passage way by the vibration under 
transportation etc., and the seal prepared in opening of an ink cartridge etc. for ink leakage prevention was removed, ink 
may have leaked. 

[0013] And ink began to bleed from atmospheric-air free passage opening, and such ink leakage had a possibility of 
having soiled a hand or soiling equipment, when a user took an ink cartridge in his hand or an ink jet recording device 
was equipped with it. 

[0014] This invention aims at making lower possibility that the ink leakage from atmospheric-air free passage opening 

under terms and conditions will arise, in view of the above-mentioned technical problem. 

[0015] 

[Means for Solving the Problem] In the ink cartridge which has an absorption member holding ink in order that this 
invention may attain the above-mentioned purpose Atmospheric-air free passage opening which introduces atmospheric 
air, and ** constituted by two or more fields including the 1st field which leads to said absorption member, It has the 
free passage way which makes this ** and said atmospheric-air free passage opening open for free passage, and the 
configuration in which said atmospheric-air free passage opening and a free passage way open for free passage are 
carrying out opening to the wall of the different aforementioned room from said 1st field is proposed. 
[0016] Moreover, in addition to the above-mentioned configuration, said 1st field has countered said absorber and said 
opening proposes the configuration with which the configuration which said wall intersects to said 1st field, or said wall 
has the 1st corner of 90 or less degrees, and the 2nd corner of 180 degrees or more, and is prepared in said 2nd corner. 
[0017] And the configuration which said the 1st corner and said 2nd corner prepare by turns, and said 1st corner also 
propose the configuration which has the include angle in which ink is made to pile up with the surface tension of said 
ink to the above-mentioned configuration. 
[0018] 

[Function] Even if ink oozes from an absorption member by an environmental variation etc. by using an above- 
mentioned configuration, it can prevent that the ink invades into atmospheric-air free passage opening directly. 
[0019] 

[Example] Hereafter, this invention is explained to a detail using drawing. In addition, the element which attached the 
same sign in drawing shall have the same function. 

[0020] (The 1st example) The ink hold section which has the atmospheric-air free passage structure as the 1st example 
concerning this invention in drawing 1 is shown. In this example, the ink hold section has taken the gestalt of a 
removable ink cartridge to the discharge part which carries out the regurgitation of the ink. 

[0021] In drawing 1 , 1 is an ink cartridge body and the ink cartridge 1 is taken as the configuration divided into the 
negative pressure generating room 2 for adjusting the pressure condition of a discharge part for the interior, and the ink 
reservoir room 3 which stores ink. 

[0022] Here, drawing 1 (a) is the sectional view of an ink cartridge 1, and drawing 1 (b) is an A-A sectional view in 
drawing 1 (a). 

[0023] The absorption member 4 holding ink is allotted in this negative pressure generating room 2, ink forms a 
meniscus with a vesicular structure and this absorption member 4 can generate negative pressure. Moreover, the ink 
feed hopper 7 for supplying ink to the atmospheric-air free passage section 6 andithe exterior is formed in the negative 
pressure generating room 2. , 

[0024] And the negative pressure generating room 2 and the ink reservoir room 3 lead by the free passage section 5, 
supply ink to the ink feed hopper 7 of the ink reservoir room 3 to the negative pressure generating room 2 through this 
free passage section 5, are one side and introduce into the ink reservoir interior of a room the atmospheric air introduced 
in the negative pressure generating room 2 from the atmospheric-air free passage section 6. 
[0025] the ink trap room 7 which is ** for the atmospheric-air free passage section 6 to make ink pile up in this 
example, and an atmospheric-air free passage - business — it consists of a free passage way 9 which makes the internal 
opening 8 and ** 1 1 open for free passage, and a free passage way 10 which makes the atmospheric-air free passage 
opening 12 and ** 1 1 open for free passage. In addition, ** 1 1 and the free passage ways 9 and 10 are established in the 
interior of the wall which constitutes an ink cartridge 1 as shown in drawing 1 . It is desirable to prepare in walls other 
than the wall with which the ink feed hopper is prepared, and the wall in alignment with the free passage section 5 so 
that the internal opening 8 may be located in the location distant from the free passage section 5 and the ink feed hopper 
7 in the negative-pressure generating room 2 as a location in which the atmospheric-air free passage section 6 is formed, 
and it is most desirable to prepare in the wall which counters the wall surface which meets the free passage section as 
shown in drawing 1 (a). 
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[0026] Even if the ink in the negative pressure generating room 2 invades in the free passage way 9 by an environmental 
variation etc. and it moves to the atmospheric-air free passage opening 12 side by adopting an above-mentioned 
configuration, ink can be made to pile up in the middle of the migration at the pars basilaris ossis occipitalis of the trap 
room 1 1 . Thereby, possibility that ink will reach is made with a low thing to the atmospheric-air free passage opening 
12. 

[0027] Moreover, as shown in drawing 1 , even if an ink cartridge is laid with the posture of arbitration by considering 
as the central field of a wall surface where the location of opening of the free passage way 9 in ** and the free passage 
way 10 is established in opening, it becomes possible to make ink pile up. Since the direction of the corner of ** 1 1 
tends to pile up with the surface tension of ink etc., this is also offering the structure ink's being unable to invade more 
easily in the free passage way 10 from the wall surface in which opening is prepared. 

[0028] (The 2nd example) The ink cartridge as the ink hold section which has the atmospheric-air free passage structure 
as the 2nd example concerning this invention in drawin g 2 is shown. Although the configuration of this example does 
not change the part about the negative pressure generating room 2 and the ink reservoir room 3 to the 1st example 
mentioned above, the free passage conditions of the ** 1 1 of the atmospheric-air free passage section and the negative 
pressure generating room 3 which were established in Kabeuchi of an ink cartridge differ. 
[0029] Here, drawing 2 (a) is the sectional view of the ink cartridge of this example, and drawing 2 (b) is a B-B 
sectional view in drawing 2 (a). 

[0030] In this invention, it has the composition of preventing ink trespassing upon the free passage way itself which 
opens ink for free passage to the atmospheric-air free passage opening 12. When ink trespasses upon a thin atmospheric- 
air free passage way, the ink may thicken this. When ink thickens in an atmospheric-air free passage way and migration 
of ink becomes difficult, the negative pressure at the time of ink supply becomes high, and there is a possibility that the 
pressure of the discharge part for carrying out the regurgitation of the ink may separate from the predetermined pressure 
range which can maintain high record grace. 

[003 1] Therefore, in this example, it changes to the configuration which forms the free passage way 9 which makes the 

internal opening 8 and ** 1 1 open for free passage in the above-mentioned example, one wall surface of ** 1 1 is made 

into an open condition, and it is considering as the configuration which faces the absorption member 4. 

[0032] This ** 1 1 also has the effectiveness of a buffer room of preventing the ink which oozed from the absorption 

member 4 by internal pressure change in an ink cartridge trespassing upon the atmospheric-air free passage way 10 

immediately in addition to the ink trap effectiveness of ** 7 of the above-mentioned example. 

[0033] Drawing 3 shows the condition that ink oozed to the amount of extent which can form a meniscus in ** 11. 

Drawin g 3 (a) is the expanded sectional view showing the condition that ink invaded into the atmospheric-air free 

passage section 6 shown in drawing 2 (a), and a C-C sectional view [ in / in drawing 3 (b) / drawing 3 (a) ] and drawing 

3 (c) are the D-D sectional views in drawing 3 (a). 

[0034] In this example, as shown in drawing 3 (b), the comer of ** 11 turns into the ink trap section. This is for ink to 
tend to form a meniscus in the central field of the wall surface which constitutes ** 1 1 in a comer compared with what 
ink 14 cannot adhere to easily due to surface tension. And while forming the opening 13 by the side of ** 1 1 of the 
atmospheric-air free passage way 10 in the wall surface which does not counter the absorption member 4 so that it may 
not trespass upon an atmospheric-air free passage way easily even if it receives vibration after ink has oozed from the 
absorption member 4 as shown in drawing 3 (a) and (c), it has prepared in the center section of a wall. 
[0035] A meniscus is made to form in the ink trap part of the comer of ** 11 like drawin g 3 by adopting an above- 
mentioned configuration at ink. By vibration, fall, the thermal shock, and the temperature change Since the probability 
for ink to invade in the atmospheric-air free passage way 10 is made with a low thing even if ink oozes from the 
absorption member 4 which holds ink for negative pressure adjustment and ink adheres to the wall of ** 1 1 Ink can 
reach the atmospheric-air free passage opening 12, and possibility that ink will leak as a result can be made lower. 
[0036] (Other examples) Although the configuration of the ink trap rooms 7 and 1 1 was made into parallel 6 face piece 
and the include angle of a comer 1 5 was used as the right angle in the above-mentioned example, it is good also as a 
configuration which makes the cross-section configuration which does not restrict to this and is shown in drawing 4 . 
[0037] Drawing 4 (a) has the composition of having established the corner of the acute angle used as the ink trap section 
in the both sides of the location which counters opening in ** 1 1 of the atmospheric-air free passage way 10, and 
opening. Moreover, drawin g 4 (b) establishes the comer which makes an acute angle in the location which counters 
opening of the atmospheric-air free passage way 10, and the other wall surface is constituted by the curved surface of 
loose curvature. And drawing 4 (c) prepared the comer of two or more acute angles, and it has prepared the comer of an 
acute angle so that opening of the free passage way 10 may not be directly countered like the 2nd above-mentioned 
example. The comer of an acute angle is prepared also near the opening. 
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[0038] If the configuration of the ink trap part of ** 1 1 of the atmospheric-air free passage section is made into the 
configuration in which the include angle E of at least one corner has an include angle smaller than 90 degrees, this ink 
will make a meniscus in the corner of an acute angle, and it will become easy to bar migration of ink. Thereby, the ink 
leakage from the atmospheric-air free passage regio oralis can be prevented. On the other hand, since the include angle 
F of the part in which internal opening of the atmospheric-air free passage way 10 is prepared is made into 180 degrees 
or more, adhesion of ink has been prevented effectively. 

[0039] It becomes the configuration that ink cannot reach internal opening easily, further by making opening project to 
the central site of ** 1 1 as a suitable example, as shown in drawing 4 (c), and preparing the comer of an acute angle so 
that this may be adjoined. 

[0040] As mentioned above, it cannot be overemphasized that, as for the include angle of the comer established in an 

ink trap room and a ** buffer room, various idea **** will set up a suitable include angle and suitable spacing, the 

number formed from surface tension, viscosity, etc. of the ink held in an ink cartridge. 

[0041] Hereafter, the equipment with which an above-mentioned ink cartridge is used is explained. 

[0042] Dr aw ing 5 is an outline perspective view as an example of ink jet machine ****** which can carry the ink 

cartridge 1 concerning this invention, 1 is an ink cartridge which is the ink hold section mentioned above, and HC is 

carriage which holds an ink cartridge 1 and the record head cartlidge 5001 which is a record means to have an ink 

discharge part removable. 

[0043] 5004 is a leading screw for making Carriage HC scan to the recorded media 5006, such as detail paper and 
plastics sheet metal, and 5003 is a guide rail for guiding the scan of Carriage HC. Here, a leading screw 5004 is 
interlocked with the forward inverse rotation of a drive motor 5013 through gears 5009 and 501 1, and since it is 
engaging with the engagement section which is not illustrated [ by which the spiral slot 5005 minced by the leading 
screw 5004 was further established in Carriage HC ], the scan of Carriage HC will be performed to the longitudinal 
direction of equipment by the drive of a drive motor 5013. And a recorded material 5006 is conveyed by the platen 
roller 5000. 

[0044] Moreover, the conveyance field of a recorded material 5006 is adjoined and the recovery means of a discharge 
part is established. This recovery means consists of a suction means 5012 which carries out suction recovery of the 
discharge part through internal opening (un-illustrating) prepared in the cap member 5002 and this cap member 5002 for 
carrying out capping of the delivery section (un-illustrating) of said record head cartlidge. Driving force is transmitted to 
this suction means from a drive motor 5013 by well-known means of communication, such as a gear 5010 and a change 
clutch. 

[0045] Furthermore, not only recovery of the blinding of a delivery etc. but by changing the amount of suction, it makes 
the ink from an ink cartridge to a discharge part discharge, and above-mentioned suction recovery can remove detailed 
dust, detailed air bubbles, etc. from the inside not only of the filter section but ink passage. Recovery of this ink passage 
is compulsorily performed, when it is judged periodically that a user is required, and it becomes possible [ maintaining 
good printing grace ]. 

[0046] Each processing of the above-mentioned capping and suction recovery will be performed in each correspondence 
location, when Carriage HC comes to the field by the side of a home position. And using well-known timing and a well- 
known sequence, these the processings of each are the modes of arbitration and are carried out independently or 
complexly. 
[0047] 

[Effect of the Invention] Though ink begins to bleed from the member which holds ink by an environmental variation 
etc. by adopting the configuration of this invention as explained above, since the device in which ink is made to pile up 
in the atmospheric-air free passage section is established, possibility that ink will reach is made with a low thing to 
atmospheric-air free passage opening prepared in the outside surface of an ink cartridge. 

[0048] Moreover, even if an ink cartridge is laid with the posture of arbitration, it becomes possible to make ink pile up. 
[0049] And even if ink oozes from the absorption member which holds ink for negative pressure adjustment and ink 
adheres to the wall of ** for an ink trap by vibration, fall, the thermal shock, and the temperature change Since the 
probability for ink to invade in the atmospheric-air free passage way which is open for free passage to atmospheric-air 
free passage opening is made with a low thing, possibility of ink leaking from atmospheric-air free passage opening of 
an ink cartridge, and soiling a perimeter can be made lower. 
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[Drawing 1] 
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53tiB»©>f :^J|^Wl*rt5©W RlflSfc^ ^^aituRjh 

[0 0 0 7] fljjttf, 1 -9 3 3 6 5-8-<2f$8(-^, 

e>tt5 J: 5 ftK43tf4© :?;«-— ^JlsfSrftglUC^-f > 

?»R*n**ti:U ■*©JBHfc:>f ^©IMbSrgSlfSfc 
[0 0 0 8] 

tt&m&Piizi'f kfrhi± 0 Z(£>m 

[0 0 0 9] L;5>U fB^S^#?Stl)#-e^j*ii 
R m« A L ^ ^ ^ * ^ St^jA L ft. -f > 9 

[0010] *yt, ^^^5- blBAStfllttflt* ^iffi 

mztevz^fflmjizm^h^k L*it*tM*e>*v\ 

[0 0 11] rHi*. /jfeSWl-'f ^^JR^P«3©£E^*s 

^•bT^Sr^A^-5it* s 'C#5&V'>r tfJi/f9, attti 
P9J©JE^J5K«8*s^felc/j:S-HriBtt*SiaiVo 

[0012] tfommz&btizz otm%m.mM 

W U tt%>f) ©^»«-t?^^*3iB&rt (c-r #«A b 

^^«tuESifc©/c«>^-r v^*— b y ?/ 
[0013] ^lt, r©± 5^-r>^Jltt«, -r^^ 

[0 0 14] ±|BfRJBI^S^, itttTW 

^jtai p a» & ©-< v ^ mti#£. 5 ^r*tt* j; 5 ® < 

[0 0 15] 

[0 0 0 5] 4fc, ^JLIMBW©*-*-*^***^© 50 [WB«rJIBfci"Sfc»©*ai *»Wtt±flBB»Sratfl 
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b y 5/ v ? }C*5V>"C, *&&aSA1-*;*:$u*ilPi:, 

flfjiB®tea5tt-(-a csffi i ©^-^^©st- «t r> m 
jtfg-rs'b ©-?&£„ 

[ooi6] jiiB^frjp^, mmm i ©b^w 
jHg-rs*>©-cfcs 0 

[0 0 17] ^Lt, MiBoW^J-^fU, Wlfi^l^A 
[0 0 18] 
[0 0 19] 

mmw\ sir. m&%\<^x&z&w&mmK®.w-tZo 
mK^T^-©^#£ttLfc^i!fteiii-©«£ig 

[0 0 2 0] (1 1 SWJ) i 1 1 

(Dmmmt vx<D^nmmm^m-r^4 fpusLmn* 

ItrSoTV^, 30 
[0 0 2 1 ] El {w^SV^T. m^>^^—hV y^ 

[00 22] 1^7, 01 (a) ii-f^* — h]) ^v? 
1 <7>»fBia"Cfe f , HI (b) f±01 (a) tf)»A-A 
WBIHT'fcSo 

[0023] ^<o&mm^2n\z.\z<>(i/?*:Wft-rz> 

ftJRffi& 4 d5IB $ *VC*S 9 , r ©Rftffitt 4 ht#?L$f« 

[0 0 2 4] ^U, %&&*M2 k'{>?I(t9&3tt 

&m&5\Z.£oXmCX*S<9, r©5gaIg(5 5£7>LT\ 

[0 0 25] *|g*W;i:fcV'>-t I*, TCSugilgB 6 tt-Y ^ 



^CSljifflftSPIiSR 8 tm.1 1 smbs 9. *r 

b-C7v^s®p nigii s-atas-srsaBii&i oa> 

f>*^§*X-5c &*5. j1»&9, 1 OttSIKc 

*bfc<t 5 t^o-^*- b y i *«^-rss©rt«iJ 

J£3M^2[*3t;i;}3V^ *3Ig|5 5.&tM , V^{fc*&n 7 
?>«lttfc^«{-rtgPPBP 8^*1-5*5^. -f^tt 
jS&pasSStf-kftTV'SSix »ii«P5tCJBoTV>SS« 
#-©»c«tt'5;:i:;flSS*L<, mi (a) tc^LfcJ; 

5 \z&mmz.fe<>xx^&wmz.Mfa-tz>MU\cWLttz> r 
[0026] ±sfi©«j«*«ffl-r<5 rtia^ flt%£ 

T? AJEf&dfeS 2f*!<D4>? # jSjIS& 9 t*3 1'SA L » 
X^uSiiR 1 2mz-fflhVttk LTts Zomto&Wz. 

'fy : ?i4b7?'7'ti i»jeg|JKj»es*sri:*STffr 

[0 0 2 7] El 1 tc^Lfci 5 i~^*5itSlgil 

&93Wj*j1B&1 0©MR©tegSr. MR/^s&lt^S 

s9«tt*©»»-e«jt* *tr w *»«s*a r t a* 

fc. gl 1 ©PBgpa>*aW >^©^B3I^{CJ: f)^® 
L^v^or^ <t •JjtiiBSl 0f^{^^^dS«AL^< v^ 
«5&?rii#fci-5 r £ K t> * So 
[0 0 2 8] Off 22tffi*y) El 2 (C*^M(w^fc.S® 2 

Aii^^^ 2 .s. w > ^ 3 is-rs aj^tistr^ l 

[0 0 2 9] El 2 (a) i±*ffe860!|cD-<r ^^7J 

— b y ^^©»f®ia-e*>»), i.2 (b) M2 (a) * 

OB-B^fBS-efcSo 
[0 0 3 0] *^(C*3V^T}i. -<^^Sr7C^CatiiP 1 

[0 0 3 1] ^oT, *HJ£Mt?«, W^©S3fe'Pll(c*5 
v^rtSBHlP 8 till Sr5S®^-1irS^iiiS§9Sr^ftS 

[0032] r torn. 1 1 m&<Dmtewi<Dm. i ©-r >- 
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[0033] 13 14, il lrtfc^^^*^Sr^j5Kt?# 
^ ^tc t*.-Cfc««8Sr* ITl^o 
12 3 (a) teE! 2 (a) Lfc^SSiiffi 6 K>f ^ 
^^Lfc«*fr*t*lfc*:IWffiH-T?»>5, i3 (b) tt 
El 3 (a) M*3tt£C-C#rffil* 0 3 (c) [113 

(a) fc*5*tSD-D»rffiBI-e*>ao 

[o o 3 4] ^mmmK^xn, m3 (b) i^htc 
J; 5 (-i i i oigU^W >^ h 7 £;h, io 

iii srW^E-rasffi^t'ffcffi*^^ 

(a) iff (c) «d«bfcJ:5t^ KJR*BW"4^6>>f ^ 

1 3*KiRla5»4fc»r^Lftv^ffitcKlt4i: ttfc. 
[0 0 3 5] ±Sfi<0«/*Sr«fl3-r5r 4:1c J; 5. ill 

**{Bv^fc<Di *$53S3Ip l 2K>f v^a* 

[0036] (*<o<ik«>jatw) -tsfi<onjfewt?tt. >r 
^hy^/iTMii^mes^tu m 

»150*«tlftiafc#, ^*tfcKSt>(DT?ttft 30 
[0 0 3 7] 14 (a) tt^SGIiBlOOSllto 

**«A©m»S:K*t*:*«fcfeoTV^5. *fc. B4 

( b ) tt*:«s;5iiiK io«p £ 

fc±9#MftiSjh/rv*S 0 ^LT, 14 (c) tt&ft0>tt 
fc<D»SS«:KW\ j|tr3*«>«2*««ilHI*K:*a»l 0 

cow p fcifisatisi l*v^ o \z.m,n<Dmu^wnx\^ 

[0 0 3 8] *5t3giigB<DS 1 1 co-f ^ h 9 ^S&S* 
t>/>Sv^*Sr«po?g^"*--5i, r<z>>f^ 

^MF^18 0° £l±t LTV^Sfcft, -fl^CQtt 
[0 0 3 9] 8«&«iLTtt, 14 (c) fc^Lfci 



p \z>c > ? *mm urn ^ # 5 e 

[0 0 4 0] ttrife LfcJ: -f ^ h7ix^*fctf 

[0 0 4 1] £AT\ ±&<D4>?$~h}) ;yS^5ffll>e> 
[0 0 4 2] 15ft #J889l:ffibM^*-hyy 

^ 1 3»»«BrtB*>f >^ y hmm&m<o-mt it 

1 i>f ^^etaffl* 3 t-t-SlB*^a"C*>5|B*^3' K# 

- h y 5/^5 0 0 1 sr#jKRriB^«»i-s^^ y 

[0 0 4 3] 5 0 0 4l«t y yv^HCSEttBK'^? 
^iy^ftV»<OV0Bmm^5 0 0 6 fcWUTjfeSES* 

ztcxxov — k*^ y ^--efc*9, 5 0 0 3tt**y5> 

y-K^^y^5 0 04ft*T5 0 0 9Rtf5 
0 11 Sr^bTB»^— ^ 5 0 13 OjE3£[I]iite(£jgf!j 

u sfefc:, y — K^^y*— 5 0 0 4ic«**Lfc«ae 

ffi5 0 0 5^dr^y ^^HC{cK«tfe*Vfc^Fl*«>«-& 

eBiff^L.rv^*fc«>, ^^y y^HcojfeatruwB* 

—^5013 ©Kf&^ioTSaoS^lRj^fc^S 
^i(c/^^ 0 ^Lt, »EftU5 0 0 6tt % 

— 7 5 0 0 0^«toT«SI**L5o 

[0044] *fc* ttE<wt5 006 tommmzmm 

tt, jlffEEft^^ K#- h y j/i*DttttlP« (*B*) 

<o^^^^ap«-5 0 0 2{cmttft>ti,tcftumn pfh 

«) *r^UTetm«BSr!R3lia«i-*»gi^a5 0 1 2*> 
£>/^^ 0 ^Ofgl^^it =?75 0 1 0Xtfffl9ft 
^ 9 s/^«s©>&*a©ea^JiK- J: 19 , mMh^-? 5 0 1 
3d>e>B»*dse3SStb5 e 

[0 0 4 5] Sfefci, ±IOf3IHIfMMttiP©| 

[0046] str^*^^if^^AW!R3iiHi«<o#toa 
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[0 0 4 7] 

[0 0 4 8] *fc, ^y^^by^^wt^^ 

[0 0 4 9] ^LT, tiLKSm. IRW. «*Jfc 

(Dtomz.* Lit k\*Xt>* ^ufeln f-*il 

[HI] (a) (b) tt*»M^fllto5*l<z>*K«i 

tt ©>f ^ m; ^> ^Wffiia 

[B2] (a) (b) B*»K*C«toS»2<OiaiiS«i: 

Lxco-f ^ b y ^ ^©wffiia 

[H3] (a) (b) (c) ttB2fc*Lfc*«ia« 
[B4] (a) (b) (c) tt*«MK«*?5ifi©>c« 
[0 5] *»WSrfflfflRrtB*>f MB«S«<D 



1 ^^*-hyr^ 

2 AJEEJS^S: 

3 >f>^»«^ 

4 ERflxSM* 

5 *asp 

6 *«g»|iP 

7 -0-^4fc#£P 

8 WSBBBP 

9 j 
1 0 

l 2 ^igiip 

13 PSP 
14 

5 0 0 0 -f^^rl/v — ? 
5 0 0 1 — h y 

5 0 0 2 ^-v^SBtt 

50 04 y-K^^ya- 

5005 mmm 

5 0 0 6 ^IBgptf* 

5 0 0 9 ^7 

5 0 11 =¥7 

50 12 K9I^« 

5013 mMh^—? 

HC ^rtli^v? 
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